The purpose of this study was In a previous study we reported that regular brisk walking resulted in a marked increase in plasma HDL cholesterol9. The purpose of the present study was to examine more rigorously the hypothesis that brisk walking -performed in a flexible, self-governed programme -is a sufficient exercise stimulus to influence serum lipid and lipoprotein variables in formerly sendentary women. The approach adopted was to monitor these variables during a 12-week exercise programme and a subsequent 12-week period during which the training stimulus was withdrawn.
The purpose of this study was to examine the effectiveness of brisk walking as a means of improving endurance fitness and influencing serum lipid and lipoprotein variables in previously sedentary women. Walkers (n = 10, mean(s.e.m.) age 47.3(2.0) years) followed a programme of brisk walking (mean(s.e.m.) speed 1.76(0.03) m s-1) for 12 weeks, after which the training stimulus was withdrawn. Controls (n = 10, mean(s.e.m.) age 41.6(1.2) years) maintained their habitual sedentary lifestyle throughout.
Endurance fitness was determined using laboratory measures of responses to treadmill walking. Serum 
Anthropometry
Height and body mass were determined and the amount and distribution of body fat was evaluated by measuring skinfold thicknesses at four standard sites, namely biceps, triceps, subscapular and suprailiac, as well as the ratio of circumferences at the waist and hip'4. All skinfold measurements were made by the same experienced observer at each stage of the study, using previously calibrated calipers (Holtain).
Weighed food intake Average daily intakes of energy, fat and alcohol were assessed, together with the ratio of polyunsaturated to saturated fat, by the 7-day weighed food intake method with subsequent analysis using a computerized version (Salford Microdiet, Department of Mathematics and Computer Science, University of Salford, Salford, UK) of food composition tables'5.
Exercise programme After completion of the base line tests the walkers undertook a progressive, unsupervised 12-week programme of brisk walking. A minimum exercise prescription was provided which increased from 180 min in each of the first 2 weeks to 315 min week-' during weeks 9-12. After initial advice given on an individual basis, subjects trained at their own brisk pace, the only constraints imposed being: (1) no training walk was to be shorter than 20 min; and (2) the total training time had to be achieved by completing at least three sessions each week. A training diary describing the duration and frequency of the sessions was submitted by each walker every 2 weeks. kg-'min-' and mean(s.e.m.) heart rates of 130(6) beat min-' and 128(5) beat min-', for walkers and controls respectively. The mean(s.e.m.) amount of brisk walking accomplished increased progressively from 187(6) min during each of the first 2 weeks to 292(7) min per week for the last 6 weeks.
Statistical analysis
Changes in the blood lactate and heart rate responses to exercise differed significantly over time between walkers and controls. Brisk walking resulted in decreases in the heart rate and blood lactate response to uphill treadmill walking (Figures 1 and 2 There were no between group differences in total energy intake over time, nor were there differences in the proportion of energy from dietary fat or the ratio of polyunsaturated to saturated fat in the diet (Table  3) .
Discussion
The main finding of this study is that, in this group of formerly sedentary women, serum concentrations of HDL and HDL2 cholesterol increased with brisk walking and decreased when the training stimulus was removed. Moreover, these changes and the associated improvements in endurance fitness resulted from a flexible, home-based programme of moderate intensity exercise. An estimate of the distance walked can be made from the training records of the walkers; assuming that brisk walking pace approximated that determined during the track walk (1.76ms-1 or about 15min 38s per mile), the distance covered was about 19km in the first week, rising to about 30 km per week over each of the last 6 weeks. No injuries were reported, probably because of the nature of the exercise. Mean(s.e.m.) heart rates during brisk walking (130(6) beat min-) represented some 72(3)% of predicted maximal heart rates, values which would be expected to elicit a training effect16.
The effectiveness of the training programme was confirmed by the marked changes in the heart rate and blood lactate response to standardized exercise. Table 3 . Average daily intake of energy, pecentages of energy from fat and carbohydrate (CHO), ratio of intake of polyunsaturated to saturated fat (P: S) and alcohol for walkers and controls Walkers (n = 10) Controls (n = 10) There is known to be an inverse relationship between body fatness and HDL cholesterol concen-29 trations in women . In the present study, significant changes in subcutaneous fat occurred with changing levels of brisk walking. Controlling for these -by analysis of covariance -suggested that they might be related to the changes in HDL metabolism which were observed. However, local adaptations in skeletal muscle3' probably also play a part as HDL cholesterol has been reported to increase with increased physical activity in women even in the absence of changes in adiposity9' 5 .
The magnitude of the changes in HDL cholesterol in these women are modest but the finding still has important implications for public health policy. Data from the Helsinki Heart Study indicate that every 1% increase may decrease coronary heart disease risk by as much as 3%31. Furthermore, in women, HDL cholesterol concentration has been shown to be a stronger risk factor than LDL cholesterol'. In this country, about eight of ten women are physically inactive32 and consequently the potential to decrease morbidity and mortality by persuading women to take more exercise may be considerable. Brisk walking carries a low risk of injury and is more likely to be adopted as a long-term exercise habit than exercise of a higher intensity33. Furthermore, exercise may act synergistically with other intervention strategies. Wood and co-workers34 examined the effects of adding exercise to dietary changes which included a decreased intake of saturated fat and cholesterol. In women, only the group who exercised as well as dieting avoided the decrease in HDL cholesterol which accrues from increasing the proportion of dietary energy obtained from carbohydrate.
Finally, it should be noted that, in women as well as in men, higher levels of physical fitness are, independent of other major risk factors, associated with delayed all-cause mortality and in particular with lower death rates from cardiovascular disease and cancer35. Thus the improvements in physical fitness which resulted from brisk walking may be as important in the context of the risk of CHD as the increases in HDL cholesterol concentrations which accompanied them.
